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Map name 


Sampling 
Requirement 


Minimum 
Isotropy 


Map Components 


OpenGL 


00 


0 


1 


Cube 


24 


0.58 


6 


Dual Stereographic 


32 


1 


2 


Lat/Long 


19.7 


0 


1 


Dual Equidistant* 


19.7 


0.64 


2 


Low Distortion 
Area Preserving* 


19.7 


0.29 


1 


Polar-Capped* 
( stretch invariant) 


14.8 


0.71 


3 


Polar-Capped* 
(conformal) 


16.5 


1 


3 


Polar-Capped* 
(hexagonally 
reparameterized) 


13.5 


0.58 


3 


Optimal 
Isometric** 


12.57 


1 


oo 


Optimal** 


10.9 


0.58 
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(b) hexagonal 
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142 



140 




Original 



146 




(ai Equidistant <| 44 



V) 



0 Q o r Q 



Oo 

oq 



09 o 
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{c) Gttomoaic 




rN O . 
<bi Steretigrapfiic 



148 




150 



(dj Lambert Equal Area 
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Equidistant 


Gnomonic 


Stereographic 


Lambert 
Equal Area 


6{r) 


(*/2)r 




co^l-r*)/^)) 


cos 4 (l-r 2 ) 


properties 


stretch-preserving 


projects great Cir- 
ri es to lines 

V^lV^O IAJ 1111 l/D 


conformal, projects 

rirHe<? to Hrcles 


area- 

nreservin p 


r* covering 
hemisphere 


[0, 1] 


[0,-] 


[0,1] 


[0,1] 


r* covering 
sphere 


ro ?i 




ro coi 




r{9) 


28/x 


tan 6 


tan (0/2) 


Vl-cos^ 


sin# 


sin((;r/2)r) 




2rj[\ + r 2 ) 


r-yjl-r 2 


cos# 


cos((^r/2)r) 




(l-^)/(l + r«) 


1-r 2 




Ttjl 


COS0 


1 + COS0 


2/Vl + cos0 


X 2 (ff) 


(;r/2)sinc# 


cos 2 <9 


l + cos# 


Vl + cos# 


aid) 


sinc# 


cos# 


1 


(l + cos<9)/2 


m 


(^r^sinctf 


cos 3 6> 


(l + cos#) 2 


2 




tu/2 


1 


2 


2/Vl + cos<9 


M s (6) 


AO 2 


4tan 2 <9 


16 tan 2 (0/2) 


16 tan 2 (0/2) 


inverse map 


f = (ft/2) sinc(cos 4 z) 

u = x/f 
v = y/f 


u-xjz 
v = y/z 


u = x/(l + z) 
v = y/(l+z) 


t/ = x/Vl + z 
v = y/^l + z 
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45 

angle from pole (degrees) 



90 



Solid 


M s 


a* 


Components 


tetrahedron 


41.57 


0.33 


4 


cube 


24 


0.58 


6 


octahedron 


20.78 


0.58 


8 


dodecahedron 


16.65 


0.79 


12 


icosahedron 


15.16 


0.79 


20 



320 



400 



402 




45 

angle from pole (degrees) 
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Plane Chart 


Equal Area | 


Mercator 


m 


2KV 


sin"V 


sin" 1 (tanh(2w)) 


properties 


stretch-preserving 


area-preserving 


conformal 


v covering 
sphere 


[-1/4,1/4] 


[-U] 


[-°°, °°] 


v{6) 


0/(2*) 


sin# 


tanh" 1 (sin6')/(2^) 

= mUl + sint/J/^1 — smujj \Z7Uj 


cosO 


cos(2#v) 


Vi-^ 2 


sech(2/n/) 

= 2/(e^ v +e 2TO ) 


sin0 


sin(2;zv) 


V 


tanh(27n/) 

= (e 2 ^-e- 23rv )/(e 2 * v + ©- 2 * v ) 


*m 


2k 


max(l/cos#, 2#cos#) 


2;rcos# 


X 2 (6) 


IkcosQ 


min(l/cos#, 2;rcos#) 


2;rcos0 


a{6) 


cos 8 


min(l/(2;rcos 2 2k cos 2 #) 


1 


r{6) 


47T 2 COS& 


2k 


4tt 2 cos 2 6> 


A\{6) 


In 


max(l/cos#, 2k) 


2;zr 


M s (ff) 


2k6 


max(l/ cos 2 6 , 4k 2 ) sin 6 


2^tanh" 1 (sin6') 

= ^ln((l + sine)/(l-sin^)) 


inverse map 


u = (atan2(y,x))/(2^) 
v = (sin^ z)/(2k) 


U = (atan2(y,x))/(2^) 
V/ = Z 


u =(atan2(y,x))/(2^) 
^ = tanh^z/(27r) 

= m((i + z)/(i-z))/(4*) 
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Using a First Mapping Technique, Generate 
a First Texture Map Associated with a First 
Portion of a Three-dimensional Surface 



Using a Second Mapping Technique, 
Different From the First Mapping Technique, 
Generate a Second Texture Map Associated 

with a Second Portion of the Three- 
dimensional Surface 



. 23 




